Abstract. With the rapid development of information technology, more and more people use mobile phones to communicate with each other. With the existing data, the location of mobile phone users could be realized, making the users' trip trajectory available for the study and analysis of users' trip process. In this study, the mobile phone location data provided by a branch of China mobile have been applied to realize the screening algorithm of tourist population. In addition, the improved Apriori algorithm has also been used to recommend the scenic spots to users. The algorithm introduces the concept of longest common subsequence which greatly reduces the I/O load, leading to the great growth in the speed of discovering frequent item sets. So this study is of certain value in both theory and practice.
Introduction
With the rapid popularization and application of mobile phones, the application of mobile phone location technology to obtain real-time mobile phone signaling location data has become a new way of collecting travel information.
With the rapid development of the mobile Internet and its great popularity among users, the traditional tourism information service has been unable to meet the needs of the public. The concept of the "smart tourism" came into being, how to make an itinerary plan to meet the needs of tourists has become the focus and a problem of the "smart tourism" [1] . Rober and others from Mellon University proposed a personalized page navigation system (Web2Watcher) in 1995. The presentation of this system marks the beginning of personalized referral services [2] .
Apriori algorithm is a common association rule mining algorithm, but it has few weaknesses [3] [4] .There are a lot of improvements in this area. Agrawal proposed the creation of AIS algorithm candidate sets [5] . Ke Sun and Feng Shan Bai also put forward a unique technical association rules, not to the project set to assign any weight [6] . Chen Yiming proposed a concept to find a conceptual relationship that does not establish an association-related relationship or a conceptual relationship [7] .
The data used in this paper is the mobile data obtained through the Cell-ID positioning method for all base stations in a city during six days by a branch of China mobile. For the privacy of the data, all the spots that appear in the text are replaced by identifiers.
The main contributions can be summarized as follows. 1) Using some screening criteria to identify tourists, and the validity of the screening mechanism was demonstrated by comparing real data 2) Using the improved Apriori algorithm to recommend the scenic spots respectively
Data Pretreatment
In the traditional control methods, tourist attractions could only be guided and controlled by simple explicit behavior of tourists. In the case of the traffic control model based on signaling data, the mobile operators, as the third party agents, has participated in the intelligent control of scenic spots and has precisely matched the visitor data. Compared with the traditional landscape control mode, the combination of signaling not only make tourists have better tourism experience, but also make the operation of scenic spots more effectively. Before analyzing, there is a need to screen or modify the data specifically on account of the existing noisy data that are wrong, missing or invalid which would have serious interference to the extractions of subsequent travels, instead, the high quality get higher quality mobile phone signaling location data could be got access to.
As is shown in the following table, the data of the initial table is divided into the following fields. Actually, not all calling activities could be connected to the cellular network through the nearest base station. But according to the Sevtsuk et al., Voronoi base station areas provide a rather good estimation for locating call activities [8] .
In the actual process of data recording, a large quantity of invalid or erroneous data will be generated, which need to be deleted. The following data are processed in this paper.
1. Incomplete data When recording data errors, the base station will produce a part of missing or incorrect data, so it is necessary to traverse all the data in the data table to find and delete these data.
2. Repeated data Because of recording errors caused by the system, some completely duplicated data would be produced so the use of distinct method to remove.
3. Static data If the IMSI data come from the same base station within the whole day, it could be thought that the traveller stays at the same place or does not take the mobile phone during the day.So in this case, the recording is supposed to be invalid and should be deleted.
After the above processing, the initial data for the next step have been attained.
Tourist Identification
As for the tourist identification, it means to detect tourists based on analyzing their location data. In addition, a set of rules have been proposed to identify tourists among the total population. Some general knowledge of tourists' behavior have also been included. The rules could be divided into two groups, one for tourists and the other for non-tourists. Users who meet the former but are not satisfied with the latter are the tourists we need.
Negative Rules(NegativeRt): A cell phone user should not be considered as a tourist if: 1) Users stay in a scenic spot for more than 6 hours during a day.
2) In a scenic spot, from 8 am to 6 pm, the residence time is less than half an hour or more than 5 hours.
3) A visit to the same scenic spot (not the same day) twice a few days.
4) The average stay time in a few adjacent areas is very long.
5) The telephone does not belong to the specified tourist location. Positive Rules (PositiveRt): A cell phone user should be considered as tourist if:
1) The mobile phone connected to the base station which is covered by the scenic area.
2) In a scenic spot, from 8 am to 6 pm, the residence time is more than half an hour, and less than 5 hours.
3) The phone appeared in the tourist attractions.
4) The number of days when the tourist appeared in the area is within 5 days 5) The number of spots visited is no more than 7
The above rules are the key to the selection of visitors. Based on the rules mentioned above, statistics have been recorded from June 19 to June 24 for 51 scenic spots, covering a total of 1.33 million tourists. TOP7 statistics as follows.
By querying the website of the local tourist area, it is found that the data obtained by the algorithm and the real data have high consistency, which proves the validity of the algorithm. 
Tourist Attractions Recommended Visitor Analysis
After a statistical survey of the selected tourist population, the relationship between the tourists and the number of days, and the relationship between tourists and the number of attractions have been found which are shown in Fig.1 and Fig.2 respectively. It can be seen from the above statistics that, most of the tourists have chosen a one-day tour or a two-day tour. In one-day tour, more tourists will choose one to three spots, while three to four spots for the two-day tour.
Improvement of Apriori Algorithm
Apriori algorithm is a widely used technique in order to find those combinations of item sets. The basic idea of the Apriori algorithm is simple [9] .However if the frequent item sets need to be found, all the items that may be frequent item sets must be found firstly .So the system will be very expensive.
In this paper, an improved Apriori algorithm has been proposed based on the longest common sequence.
For the two given subsequences, it could be found the longest common subsequence in the form of cyclic traversal, defined as M. In the process of selecting frequent subsets, it is supposed that the transaction ID (TID) is much less than items of ID, because each TID can correspond to many items of ID, so query times could be reduced through the TID connection.
The basic steps of the improved algorithm are as follows.
Step 1: List all the items of ID corresponding to the TID The longest common subsequence M is obtained by traversal. Delete an item whose M is empty.
At the time of statistical support, all subsets from the processed item collection are expected to be found, while keeping the new transaction item pairing and the longest common subsequence in it.
Step 2: Continue searching for M in the new pairing, and delete the M for empty entries, The loop runs until the number of item sets is 1.
(1) Input transaction database , minimum support threshold (2) (3) When , start the cycle (4) Candidate sets are paired on the last loop and new TID pairs are generated (5) Calculate the M of each TID pair (6) Delete the M empty item set and get (7) If , then all subsets of frequent item sets is , the end of the cycle (8) Otherwise , loop continues
Experiment Analysis

Algorithm Results
In order to verify the effectiveness of the improved algorithm, the actual 10000 data have been chosen for simulation. The results of the two algorithms are as follows. It can be clearly seen from Fig.3 that, in the case of the same database (1000 records), the two algorithms were compared at different minimum support ratios (4%. 6%. 8%. 10%. 12%. 14% .16%). The runtime of the improved algorithm is significantly less than that of traditional algorithm.
Next, comparing the two algorithms with the same minimum support (10%) and different data volumes. As is shown in Fig.4 , with the increase of data quantity, the time required of the improved Apriori algorithm has been are reduced to nearly 1/2 to that of the original Apriori algorithm.
The above two experiments demonstrate the time advantages of the improved algorithm.
Recommended Results
As it could be seen, most tourists will choose one to four scenic spots within one or two days, so the advice for them could be made according to the time and number of attractions they want to visit. By applying the improved method, other attractions which are closely related with each other thro ugh one or more scenic spots could be calculated, so as to achieve the purpose of scenic spots recom mendation. Taking two scenic spots as an example, it can be concluded by the algorithm that the tour ists to Place-2 are more likely to go these attractions behind:Place-4, Place-1, Place-6, Place-3, Place-5. The above is arranged from large to small according to the degree of correlation.
Summary
The development of intelligent tourism is based on traditional information services, and it is more and more loved by people. Encouraged by the needs of the public, some travel service companies continue to introduce the intelligent tourism services so as to create a unique tourist brand. But the intelligent tourism services are still recommended by the traditional classification of the main recommendation which fails to meet the needs of users.
Based on the original mobile phone signaling location data, this paper obtains the high quality data by identifying and processing the invalid data, and designs a set of rules for screening out the travel crowd and proves it through experimental analysis.
Based on a comprehensive analysis of the Apriori algorithm, it has been proved by reducing the number of scanning the database, greatly shorting the running time of the program. The improved algorithm has been proved to perform better than the previous one, and it can do a good job in serve the main focus of the study which is to provide recommendations to tourists about the scenic spots.
The work of this paper can be applied directly to the tourism industry. The tourism department can use the results provided in this paper to screen the tourists, recommend the classics, and search for the best route.
